In this paper we will show that the stimulation of RNA synthesis and protein synthesis is analogous to that reported for other hormone systems.
is discussed.
In an earlier paper (2) we showed that the protein synthesis inhibitors actinomycin D and cyclohex:mide woould block abscission, and that during the course of ethylene-enhanced abscission L-leucine-1"C was incorporated into a trichloroacetic acid-precipitable fraction of tissue homogenates from the separation zone of bean (Phaseolus vutlgaris var. Red Kidney) and cotton (Gosstptium hirsiturm var. Acala 4-42) explants. Protein synthesis in the stem and in the nodal tissue surrotunding the separation zone was not influenced bv the ethylene treatment. These results supported the view that ethylene, like other hormones (4) was capable of acting as an effector or regulatory metabolite.
In this paper we will show that the stimulation of RNA synthesis and protein synthesis is analogous to that reported for other hormone systems.
Materials and Methods
Methods utsed to grow and prepare explants and to measure ethylene in the surrounding gas phase have been described earlier (3, 17) .
Preparation of RNA. The perchloric acid method of RNA extraction was modified after Key and Shannon (13) . One and one-half grams of tissue (10-15 explants) were homogenized in 2 ml 0.01 M Tris buffer, pH 7.5, in a ground glass homogenizing flask with a ground glass pestle for 1 to 2 minutes. The sides of the homogenizing flask were washed down with 3 ml of 0.01 M Tris buffer and the resultant suspension was filtered through glass wool. Samples (3.5 or 4.0 ml) were taken immediately after filtration throtugh glass wool, made to 0.2 xN with respect to HClO4, thorotighly mixed, and centriffuged at 1000 X 9 for 10 minutes. The Key (12) and has been published earlier (2) .
Inctubation of Explants. Except for part A of figure 5, only senescent explants were used in the experiments reported in this paper. After the explants were cut from the primary bean leaf, they were stored by sticking them in 3 mm of 1.5 % agar for 22±2 hours and placing the petri dishes in the incubation chamber described below. Six ml of 1.5 % agar were poured into 43+ 2-ml gas-collection bottles (5 cm in diameter and 2.5 cm high) and 10 senescent explants were inserted petiole end down in the agar so that 3 mm of the explant were submerged. The bottles were fitted with a neck in which a 25-mm-diameter rubber vaccine cap could be placed. Where required, ethvlene was injected into the bottles through the vaccine cap to give the specified ethylene concentration. The gas-collection bottles were cut horizontally 1.25 cm from the bottom to facilitate manipulation of the agar containing radioactive compounds and explants. To make the bottles gastight, silicone grease was applied to the ground surfaces and the bottle halves were held together with adhesive tape. Control explants were aerated by opening and resealing the gas-collection bottles. The ethylene concentration in -the gas phase was monitored by gas chromatography, and in the aerated bottles the concentration was not allowed to exceed 0.1 nl ethylene per ml (0.1 ppm) during the experiment.
Previotus experiments by Rubinstein and Abeles (17) indicate that this amount of ethylene does not accelerate abscission over that of aerated controls.
The explants were incuibated at 250 tinder 400 ft-c of continuous fluorescent light (General Electric type 30T8-ww).
Application of 32p and L-leucinc-'4C to Abscission-Zone Explants. Radioactive orthophosphate in neutralized solution, carrier-free, was incorporated in 1.5 % agar disks (1.4 mm X 3 mm diameter) that contained approximately 3 uc of 32p. The amount of L-leucine-14C incorporated in these agar blocks (0.01 ml of 2.8 X 10-5 M) was not high enough to act as an abscission stimulant (17) . iConcentrations greater than 1 mm are reqtiired for this effect. The radioactive agar blocks were placed on the pulvinal end of the 10 mm-explants.
The disks of L-leucine-'4C and 32p were saved at the end of an experiment, placed in planchets, and melted by adding 1 into the explants and the bottles were resealed, and the ethylene reinjected. Abscission was measured 9 houtrs after the start of the experiment. As shown by the representative experiment in figure 1 , the ability of the actinomycin D to delay abscission decreases when actinomycin is added after the ethylene, but cycloheximide retains its effectiveness for about 4 hours. Effect of X-Irradiation. Another way of implicating an interaction between ethylene and the nucleic acids of the cell in abscission is to alter the priming activity of the DNA with X-irradiation.
If an intact ntucleuis is required for ethylene action, then X-irradiation prior to addition of ethylene to susceptible explants should block or retard the abseission-stimulating effect of ethylene. If the nucleus is exposed to X-rays after ethylene has had a chance to initiate polypeptide formation, the X-rays shotuld have little or no effect on abscission. Senescent explants were exposed to a General Electric Maxitron 1000 for 30 minutes at a distance of 10 cm, giving a total dose of 260,000 r. Explants were treated immediately prior to the addition of ethylene and then 2. Enhancement of RNA and Proteint Synthesis by Ethylene. The use of inhibitors and X-irradiation can only give indirect suipport to the idea that ethylene is capable of acting as an indtucer in the abscission process. A more direct approach is to show that ethylene is capable of stimullating RNA synthesis in receptive tissue, followed bv a stimtulation in protein synthesis.
In this experiment, agar blocks of 32p and L-leucine-14iC were placed on top of senescent explants, and the explants were incubated in either air or an atmosphere containing 4 ppm ethylene. The RNA and protein was extracted at 2, 4, 6, and 8 houirs. Figure 3 shows 
